Caregivers make decisions about how to feed their infants and young children based on complex interactions of knowledge, beliefs, and values, as well as assessments of situational determinants, including economic and social constraints and opportunities. Because of the relationship of these factors to the adoption of new feeding behaviours, the development of nutrition interventions for this age group must be grounded in knowledge about the target population. This paper presents the results of a study that used cognitive mapping techniques to gain insight into mothers' knowledge and perceptions of foods for infants and young children and examine their significance for feeding decisions in Saint-Louis, northern Senegal. Guided by mixed-methods protocols from the Focused Ethnographic Study for Infant and Young Child Feeding Manual, in-depth interviews that included qualitative discussions and cognitive mapping techniques were conducted with 46 mothers in rural and peri-urban communities. We explored mothers' perceptions about five dimensions that affect food decision-making-healthiness, convenience, child acceptance, appeal, and modernity-and the relationship of these dimensions to 38 local food items. Data analysis entailed a combination of qualitative thematic analysis and descriptive statistics. In both communities, "healthiness" was the most valued dimension for food decision-making by a large margin, followed by child acceptance, appeal, modernity, and convenience. We explore how different interpretations and definitions of these dimensions, and their relationship to specific local food items, may influence the design and planning of nutrition interventions. The results support the importance of mixed-methods formative research to illuminate the emic perspectives of caregivers.
| INTRODUCTION
Optimal nutrition in the early stages of life is crucial to subsequent health and development. Undernutrition during this critical period can lead to lifelong, irreversible damage and inhibit both cognitive and physical development (Grantham-McGregor et al., 2007; Victora et al., 2008) .
Because complementary feeding practices play an integral role in ensuring infant and young child (IYC) nutrition and development (Black et al., 2013; Dewey, 2003; Stewart, Iannotti, Dewey, Michaelsen, & Onyango, 2013) interventions to improve these practices are a priority in low-and middle-income countries where undernutrition is common.
In Senegal, the substantial need to improve infant and young child feeding (IYCF) and care practices is evidenced by the rates of stunting (19%), wasting (6%), and anaemia (60%) among children under 5 years old (ANSD & ICF International, 2015) . This paper draws on results from an ethnographic study conducted by PATH and Helite within two northern Senegalese communities as part of an implementation research effort to design a culturally relevant intervention addressing IYC malnutrition. The study used a choice involves a complex network of cognitive, evaluative, cultural, and situational influences (Nestle et al., 1998 ) has led to a growing body of research that seeks to understand these dynamics-namely, how individuals organize their thinking about food and, consequently, how these thought processes inform food choices (Blake et al., 2007; Blake et al., 2009; Blake, Bisogni, Sobal, Jastran, & Devine, 2008; Devine et al., 2009; Rodriguez-Oliveros, Bisogni, & Frongillo, 2014; Sobal & Bisogni, 2009 ). In the case of complementary feeding, "food choice" relies heavily on the food decisions of IYC caregivers, although it also involves IYC behaviours that signal acceptance or rejection of foods by children (Black & Aboud, 2011; Engle, Bentley, & Pelto, 2000) .
Unfortunately, in colloquial English usage, the phrase "food choice" implicitly carries the connotation of individual agency in food selection behaviour. However, in contemporary technical discussions, it has a different referent and meaning. In the context of resource-poor settings, caregivers negotiate complementary feeding practices within a complex web of situational factors and contingencies, and their "choices" are often seriously constrained.
In this paper, we use the phrase "food decision-making" to emphasize the cultural and contextual embeddedness of food selection practices.
| METHODS

| Study area
The research was conducted within the Dagana district of Senegal's northern region of Saint-Louis. Located along the country's northern border with Mauritania in the arid climate of the Sahel, the Saint-Louis region has a population of about 908,000 who predominantly live in rural settings (ANSD, 2015) . The two communities in the Dagana
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district that were selected for this study were Didjiery, a rural community, and Gaé, a larger, peri-urban community of about 7,150 people (ANSD, 2015).
| Study design
The study used modules from the mixed-method research protocols and procedures of the Focused Ethnographic Study of Infant and Young Child Feeding Manual Pelto, Armar-Klemesu, & Thuita, 2014) . In the two-phase design, a "free listing" cultural domain analysis module was first administered in Phase 1 to key informants in both study sites to generate a list of local foods that respondents considered to be appropriate for infants and young children. Free listing is a technique to initiate an exploration of a cultural domain, or categories, by which individuals organize information (Hough & Ferraris, 2010; Quinlan, 2005; Ryan, Nolan, & Yoder, 2000; Weller & Romney, 1988) . Based on the results of Phase 1, we created a list of 38 local foods that could be presented in Phase 2 to respondents with visual aids (food cards). Phase 2 data collection involved samples of mothers and employed several of the focused ethnographic study modules to explore the meanings of five dimensions described in the subsequent section and their relationship to local food items.
| Measuring cultural perceptions using the concept of dimensions
A number of research methods have been developed to quantitatively examine perceptions about foods. The basic strategy is to ask respondents to rate individual foods on scales that represent various concepts or dimensions. In this study, we employed a rating technique developed for use in non-literate populations (Pelto & Pelto, 1978) .
On the basis of the considerations discussed in the introduction, we narrowed the task to five dimensions: healthiness, child acceptance, appeal, convenience, and modernity. Three of the dimensions (healthiness, child acceptance, and convenience) were taken from the original focused ethnographic study manual, whereas "modernity" and "appeal"
were added because the research team felt they were potentially important for planning interventions in these settings that aimed to introduce new foods.
| Data collection
In June 2015, interviewers received a one-week training on the study protocol and modules for the larger focused ethnographic study.
Researchers from Helite conducted all interviews during July 2015 in the local languages of Wolof and Pulaar. Local health facility workers assisted Helite's interviewers by escorting them to the communities, introducing them to village chiefs, sensitizing the community to the research, and introducing interviewers to the key informants and caregiver respondents (mothers). All participants provided written informed consent, and interviews were conducted in the respondent's preferred language. All interviews were audio-recorded with permission. Ethical approval for this study was obtained from a Senegalese ethics committee (Comités Sénégalais d'Ethique).
| Sample selection
Researchers selected 46 caregivers for interviews (22 in Didjiery and 24 in Gaé). The study participants in this phase were all mothers who were responsible for the feeding and care of a child under 5 years of age. Mothers of children with a chronic illness or disability that would affect care and feeding practices were excluded.
To identify study participants, researchers created a list for each community with the names of all local caregivers with children in the five age categories: 6-8 months, 9-12 months, 13-18 months, 19-24 months, and 25-59 months. Because detailed, recent census data were not available, the list was generated with input from local village chiefs and health personnel (i.e., community health workers).
The research team randomized the list of caregivers within each child age group and sampled until saturation was reached. Caregiver respondents were also purposively recruited to ensure that interviews reflected a diversity of occupations and educational attainment.
Interviewers used the randomized lists as guides to approach homes and solicit interviews until they reached all of the interviewee category quotas.
| Interviews and rating exercises
Interviews included a dimension rating module and a food rating module. Prior to the rating exercises, each mother participated in a discussion about the meanings of the five dimensions. Table 1 presents the English, French, Wolof, and Pulaar words for each dimension. For the dimension rating module, respondents rated each of the five dimensions on a 5-point scale (1 = low to 5 = high) with respect to their relative importance for IYCF decision-making.
For the food rating module, mothers rated a set of 38 foods on each of the five dimensions. As noted previously, the 38 food cards had been derived from the free listing exercise with key informants in Phase 1. Table 2 You can also place it here (middle) or here or here (indicating the right and left sides from the middle)." 
| Data analysis
Audio recordings of the interviews were checked for quality, transcribed, and translated from local languages into French by Helite.
Qualitative data were coded in NVivo (QSR International Pty Ltd, 2014) for emergent themes according to standard qualitative thematic analytical practices (Miles & Huberman, 1994) . The coding was done by Helite and PATH team members. Following multiple preliminary readings of the transcripts, an initial coding scheme was developed.
Then, the codes were consolidated into larger concepts. Quantitative data were analysed with Stata (StataCorp, 2011) . Both qualitative and quantitative data were analysed separately for Didjiery and Gaé.
3 | RESULTS Table 3 presents the descriptive characteristics of the sample by location. All respondents were women, and the average age was 28 years.
| Characteristics of the sample
All caregivers interviewed during this phase of the research were mothers of the index children. In Didjiery, only one respondent had electricity at home, and none had access to water inside the home, though a few (19%) had access to water on their property. By contrast, 92% and 75% of respondents in Gaé had access to electricity and water in the home, respectively. None of the families in Didjiery and only a few families in Gaé (13%) owned a refrigerator or freezer. Most respondents in both areas had toilets on their property. Although
Didjiery residents had less access to formal education facilities and household sanitation infrastructure, similar proportions of respondents in both areas engaged in income-earning opportunities.
| Local understandings of dimension attributes 3.2.1 | Healthiness
For the women in this study, health was almost unanimously associated with cleanliness. Many respondents offered statements such as, "For me, something healthy is something clean." As a mother of four from Gaé explained, healthy food "is food that you have prepared in clean conditions, that you keep very well, and that you have washed well." For some, cleanliness in preparation was paramount, as suggested in the following quote: "If the kitchen is clean, the food will be healthy. All food is healthy; it just depends on the kitchen. If it is made well, the food will be healthy."
Many respondents also identified high nutrient content as a feature of healthy foods. This was indicated by phrases that referred Some respondents talked generally about children whereas others referred specifically to their own child. Many provided detailed descriptions of strategies to ensure acceptance. Examples of statements about child acceptance included "If you cook fish and potato well and mash it, then she will love it"; "You should mix the potato until it is soft"; and "If you add some milk to the laax, then they will eat it."
| Convenience
Convenience was discussed primarily in relation to preparation. Typical responses were "something that is easy to prepare"; "when the cooking is fast and without major difficulty"; "when the work is easier"; or even "food that requires no cooking." Accessing or purchasing food was mentioned less frequently, although one mother from Gaé noted, "As for convenience, I would say that for example if today I had money, I
would not worry about where I will find something to eat."
| Modernity
Respondents conceptualized modernity in temporal terms, a contrast between then and now: "Modern foods … appeared not long ago"; "They are new foods, and they have not been eaten for a long time";
or "Before, we did not give these to our children." For a few respondents, modernity also had a geographic component. One mother from Didjiery with a two-year-old child suggested that modern foods were "Foods that come from the outside." The idea of processing as a characteristic of "modern foods" was not mentioned.
| Appeal
Respondents expressed several different ideas in their discussions of appeal. Some women talked about visual appeal ("This is a food you want to eat just by looking at it"), whereas others discussed preparation and health. For example, a mother of four in Gaé said, "Even if you are not hungry, you will see that this is prepared well in a clean house and you will think that this food is appealing." Several others echoed the sentiment that clean and hygienic preparation was key to a food's appeal.
Other respondents explicitly linked healthiness to appeal, explaining that certain foods are appealing precisely because they are good for health. Modernity was also invoked as a criterion of appeal by one 23-year-old mother from Didjiery, who stated that certain foods were less appealing because they were eaten by people's grandparents. Cost was also considered an element of a food's appeal:
"An appealing food is an expensive one, one that you buy when you have the money to do so." Also, appeal was sometimes discussed in relation to child acceptance. Some mothers said that they themselves may find a food appealing even when their child rejects it.
3.3 | Rating the influence of the dimensions on food decision-making The second most important consideration in both communities was child acceptance. Almost half of respondents voiced concerns about their child's appetite in connection with child acceptance.
Mothers worry about lack of appetite, and they worry when they think a child is not eating enough or is being too choosy.
Appeal, modernity, and convenience received relatively low ratings in both study sites, with mean ratings of 2.7, 2.6, and 2.5, respectively (Table 4 ). In general, mothers' comments suggested that these are of only modest concern. From the perspective of characterizing the "culture of IYC decision-making," it appears that these dimensions do not factor heavily into decisions about the composition of children's diets. As one mother from Didjiery notes, "For me, modernity does not matter much. The four other elements are more important. The last one (modernity) will come when God gives you the means to allow for it. Until then, the two first (health and child acceptance) are priorities for me."
3.4 | Ratings of foods on the five dimensions Table 5 shows the mean rating values in Gaé and Didjiery for each of the food items. Foods that were ranked highly in terms of healthiness (mean rating of >4.5) in both communities were vegetables, eggs, watermelon, and Cerelac. Food items such as fresh milk, fruit, fish, cowpea, and potato purée were also rated highly (>4.5) by respondents from either Gaé or Didjiery but not consistently by mothers in both areas. Bisab juice (cold, sweet hibiscus flower tea), jujube fruit (a wild, red berry), yeet (dried fish), and laax were all considered less healthy by respondents from one or both sites.
For child acceptance, mothers gave high ratings (>4.5) to sweet snack foods such as fruits and biscuits that can be given to children to eat independently. Soft or mashed foods that are easy for children to consume (e.g., Cerelac and potato purée)-as well as milk-based foods, including fresh milk, powdered milk, and caakri-also scored highly on this dimension (Table 5) . Rural respondents were more likely than peri-urban respondents to report dishes served as family meals (i.e., daxin, cere, maafe, dried fish, and chicken yaasa) as having higher child acceptance values.
Of the five dimensions, convenience had the fewest number of food items receiving a high mean rating (>4.5). Most foods were not considered to be very convenient. Only two foods, bread, and watermelon, received a mean convenience rating of >4.5 in both communities. In Didjiery, biscuits were also rated as very convenient.
In Gaé, fresh milk, Cerelac, and potato purée were all rated as convenient (>4.5). The foods that generally rated higher in convenience were ubiquitously available, accessible, and affordable, and they required less preparation time before eating. Alternatively, the foods that rated lower in convenience, such as fish, meat, and vegetables, require more preparation and cooking time. Although respondents from Didjiery reported meat to be more convenient than respondents in Gaé, they reported fresh milk, Forza, sombi, and potato purée to be less convenient.
Foods rated high in modernity (>4.5) in both communities were frequently described as being new to the region; these included some fruits and vegetables, eggs, fruit juice, and daxin. In contrast, traditional local foods, such as danx, dried fish, jujube, pumpkin seeds, sombi, and sumpu, were all rated low in modernity.
In both communities, foods considered to be most appealing (>4.5) included fruit, eggs, bread, and watermelon, as well as some vegetables and family dishes, such as maafe, meat, and chicken yaasa. Compared to mothers in Didjiery, mothers in Gaé perceived fruit juice and local infant cereals (Forza, Gofio) to be more appealing (>0.5 difference), whereas Didjiery residents rated peanuts and couscous as more appealing.
| DISCUSSION
Universally, mothers have to weigh competing factors when making decisions about foods for their infants and young children. In the context of low-and middle-income settings where choices are limited and resources are scarce, decisions are highly constrained. In this study, we used a mixed-methods approach to explore mothers' views of a set of potentially important factors. Mothers shared their stories, elaborating on the dimensions that shape their decision-making around IYCF practices and how specific local foods are viewed in relation to the dimensions we explored.
Healthiness clearly emerged as the most culturally valued dimension for decision-making for IYCF in this context. The markedly high rating of healthiness, compared to other factors, was nearly unanimous among mothers, and the primacy of the child's health was an underlying theme throughout the interviews. This finding indicates strong cultural consensus concerning the prioritization of health in IYCF decisions (Kalra et al., 2017; Pelto & Armar-Klemseu, 2011 ).
The results show that the idea of "healthiness" encompassed several different concepts, including adequate nutrients, overall wellbeing, and safe and hygienic food preparation. We interpret these findings as a reflection of the influence of the growing number of campaigns and interventions in Senegal directed to improving maternal and child health and household food security (CLM, 2016; FAO, 2016; Government du Sénégal, 2016; Wuehler & Wane, 2011 higher ratings to food items that could be given to a child to eat independently, such as snacks (e.g., fruit and biscuits). Soft and mashed foods that are easily consumed by young children-such as Cerelac and puréed potato-were also rated highly. This finding offers insights into how to promote IYC foods in a context where mothers are acutely aware of the specific tastes and preferences of their children and the types of foods they will accept. It also echoes the observation of Pelto and Armar-Klemseu (2011) that mothers pay keen attention to the two-way process of feeding, noting their children's preferences and how they respond to the foods they are given.
Shifting attention to the other three dimensions, we find it noteworthy that "appeal," "modernity," and "convenience" were considered to be only moderately important for IYCF decisions. Since the research design did not require mothers to rate the dimensions relative to each other but only for their intrinsic importance, this finding is not an artefact of the methodology. These dimensions were all rated lower than "healthiness" and "child acceptance" by a considerable margin in both communities. Healthiness and child acceptance can be characterized as "child-centred," whereas appeal, modernity, and convenience can be thought of as more "caregiver-centred". Whether this difference
reflects fundamental values about drivers of food decisions for IYCF or social norms about how to characterize oneself relative to one's children cannot be determined with the data available. In other words, one explanation for these findings is that an ostensible focus on the child's preference and well-being may be more socially and culturally desirable for mothers. It may be considered unacceptable to outwardly value time, personal tastes, or efficiency over the health of one's own child, even if these dimensions do in fact play roles in mothers' IYC feeding decisions. While this implies an element of social desirability bias in the results, insight about which values mothers believe should be important when making decisions about foods for infants and young children are still a noteworthy consideration for potential interventions.
We want to call special attention to the low rating of convenience as a characteristic that influences maternal IYCF decision-making, particularly in view of the fact that fewer foods for infants and young children received high ratings on convenience compared with the other dimensions. Although the construct of "convenience" encompasses a wide spectrum of meanings that vary by person and context, a central feature of this dimension is women's time management (cf. Pelto & Armar-Klemesu, 2011) . Foods that are convenient require less time for a mother to purchase, prepare, and feed to her child, and time is a highly limited resource for women throughout the world. Do the daily challenges with many different types of scarcity faced by women in northern Senegal reduce the importance of time scarcity with respect to food preparation and feeding of their infants and young children?
Or, are other social and cultural factors at play, which help to explain our findings? Further research is needed to more fully understand the patterns that emerged from this exploration. Additionally, we also note that because of the small sample size, a limitation of our study is that we do not present results disaggregated by age category; future inquiry and analyses might also explore the role of the child's age on mothers'
perceptions of factors influencing IYCF decision-making.
It is also important to note that our selection of five dimensions from a larger array of concepts that affect decision-making prevents us from drawing broader conclusions about maternal decision-making with respect to IYCF in northern Senegal. Clearly, the availability and affordability of foods have essential roles as determinants of decision-making for IYCF in Senegal-as in all resource-constrained households, worldwide. As explained above, we explicitly decided not to include food costs in this study because studies in resource- The fact that health is clearly prioritized in these communities suggests that interventions should emphasize this dimension. Additionally, communications should highlight hygiene and sanitation in food preparation as these are already highly salient for mothers. Further, nutrition interventions explicitly promoting child health through appropriate IYCF and care practices will resonate with women who value being recognized as good caregivers by their community, whereas, at this point in time, interventions promoting the convenience of foods for infants and young children may not "speak to" women's needs and values.
| CONCLUSIONS
This paper presents the results of a focused ethnographic study that highlights determinants of mothers' food decision-making for infants and young children in two northern Senegalese communities. Through the use of mixed methods, the study provides an example of the insights for intervention planning that can be achieved by including quantitative measurements together with qualitative interview data in formative implementation research. We believe this type of approach to implementation research to support nutrition interventions provides a strong foundation for appropriate, effective IYCF interventions because it includes the emic perspectives of mothers (Tumilowicz et al., 2016) . By considering the factors that enter into mothers' decisions, including their perceptions about specific foods, we are in a better position to support interventions that are guided by local voices and aligned with the knowledge systems of caregivers.
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